Improving the safety of topically applied timolol in the pigmented rabbit through manipulation of formulation composition.
The objective of this study was to compare the efficiency of various formulations in maximizing the ratio of ocular to systemic absorption of topically applied timolol in the pigmented rabbit. Formulations of various pHs, tonicities, and concentrations of benzalkonium chloride, EDTA, poly(vinyl alcohol), poly(vinylpyrrolidone), hydroxypropylcellulose, and Na hyaluronate were tested. Ocular absorption was determined by monitoring the timolol concentration in various anterior segment tissues 30 min after instillation of timolol solution, while systemic absorption was determined by monitoring the time course of timolol concentration over 120 min. Timolol was assayed by reversed-phase HPLC. Lowering the solution tonicity to 80 mosmol kg-1 and incorporating polymers into the formulation were the only approaches that promised to improve the safety of topically applied timolol, since they afforded the desired increase in ocular absorption and reduction in systemic absorption. Lowering the solution pH to 6.4 and increasing the tonicity of the solution to 600 mosmol kg-1 reduced systemic absorption but caused either no change or a decrease in ocular absorption. Raising the solution pH to 8.4 and incorporating 0.025% benzalkonium chloride and 0.5% EDTA into the formulation led to an undesirable increase in systemic absorption although ocular absorption was also increased. In the final analysis, the net effect of formulation changes on the ratio of ocular to systemic absorption depended on the interplay of changes in solution drainage; permeability of the cornea, conjunctiva, and nasal mucosa; and fraction of drug in the preferentially absorbed form.